Acid-base properties of chlorin e6: relation to cellular uptake.
Chlorins are attractive compounds for photodynamic therapy because of their high absorption in the red spectral region. In this study, the absorbance, fluorescence excitation and fluorescence emission spectra of chlorin e6 have been recorded as functions of pH in phosphate-buffered saline (PBS) solution with and without fetal calf serum (FCS). For pure PBS solutions, variation of the pH of the solution results in a shift of both the absorption and the fluorescence spectrum as well as in a decrease of the fluorescence intensity. Spectrophotometric and fluorimetric titration curves, based on observed changes, have been plotted. There is an indication of aggregate formation at low pH values (pH < 5). The presence of 5% FCS results in a shift of the titration curve, from an inflection point at about 6.5 to one at about 7.6. Pronounced spectral changes of the fluorescence emission spectra of protein-bound chlorin e6 (change of spectral shape, decrease of peak intensity) are also observed. The partition coefficients in the 1-octanol-water system increase with decreasing pH. Thus, relatively more of the drug is incorporated in the octanol phase at low pH. Cellular uptake of chlorin e6 in the presence of serum is significantly higher at pH 6.7 as compared with that at 7.3 and 7.6. We conclude that a change in the pH value of the surrounding medium leads to a change in the lipophilicity of chlorin e6. Such a change is likely to influence its binding to the serum proteins as well as its interaction with the plasma membrane of cells and may also be related to the selective tumor uptake of the drug.